diagnostic test in diabetes mellitus (see Taton, Pometta, and Marble, I964) . If the blood sugar level is a good index of the primary defect in diabetes, then on the single-gene hypothesis one would expect bimodality in the distribution of blood sugar values in the relatives. If differences in environment could be eliminated entirely bimodality would be bound to appear on the single-gene view. On the other hand a continuous distribution from normal to abnormal values would suggest multifactorial control of blood sugar concentration (Clarke, I96I). The results have been further analysed to assess the effect of age, body-build, and sex on the blood sugar concentration in case-relatives and controls.
Subjects and Methods
Clinical Material. Oral glucose tolerance tests were performed on 271 subjects, who were divided into 2 groups.
(i) The positive family history group: I64 persons with at least one living first-degree diabetic relative.
(2) The control group: 107 persons with no known diabetic relatives.
The two groups of subjects were derived from the same area and it is assumed that environmental effect(s) would be fairly similar for these two population groups. The distribution of age and sex of these individuals is shown in Table I . The mean age and standard error for each sex in the two groups studied are shown in Table II .
Glucose Tolerance Test. The conditions before and during the performance of the oral glucose tolerance test were standardized. Subjects were requested to take a normal unrestricted diet for 3 days before the test. In addition to overnight fasting they were asked not to smoke on the morning of the investigation. When a fasting venous blood sample had been taken, a calculated dose of glucose was drunk over a period of 5 minutes. The ordinary clinical test does not take into account variation in the body mass, therefore 0-7 g. glucose/kg. metabolically active mass (MAM = Wt.0 7) was consumed (Drabkin, I959) (Table III) . Venous blood samples were withdrawn at 30-minute intervals for two and a half hours. The blood sugar was estimated using a Technicon 'AutoAnalyzer' (Technicon AutoAnalyzer Methodology, I960). (Bailey, I959) . It was found that the distribution of the mean blood sugar concentrations expressed as mg./ioo ml. was positively skewed. Log10 transformations gave approximately normal distributions, and therefore these transformations were used in computations.
Body build was calculated by dividing the body weight (lb.) by height (in.). Age and body build were normally distributed, and therefore comparison of groups by partial regressions was employed (Bailey, I959) . Thus it is possible to study a pair of independent variables, i.e. age and body build, upon the mean blood sugar.
The technique of Scheffe (I953) The results in Table V and Fig. i and 2 show that, in the controls, male subjects had higher age-corrected mean blood sugar values than female (p < o ooi). Female relatives had considerably higher age-corrected blood sugar values than female controls (p p ooi). In the case-relatives there was no significant difference between male and female subjects. This is because there is a greater rise in the mean blood sugar concentration in female (Table VII) . The present investigation revealed a continuous distribution of age-corrected blood sugar levels with no clear-cut division into normal and abnormal values in the control subjects and case-relatives, and it is considered that these results are consistent with a polygenic mechanism of blood sugar control. Simpson (I964) came to the same conclusion from a similar study of offspring in which both parents were diabetic. However, it is possible to look at the matter in another way. Valiance-Owen and Lilley (I96I) have shown that both obese and insulin-dependent diabetics of any age have an excess of plasma insulin antagonist activity. This activity is inherited as a dominant character (Valiance-Owen, I964). However, not all genetically constituted subjects necessarily develop overt diabetes. It has been suggested (Brit. med.J_., I965) that insulin antagonist activity, as a single-gene effect, may be one of a complex interaction of factors which influence the blood sugar level, and that in this sense the inheritance of diabetes mellitus may be correctly defined as multifactorial.
Although in this present study there was no support for a single-gene difference using the blood sugar as the index of disease, several points of interest were revealed. The analysis of variance demonstrated that there was more variability of blood sugar level in case-relatives of both sexes compared with control subjects. Since the principal source of this variation was the fact of being or not being related to a diabetic, then, unless there is some environmental factor present in the families of diabetics and absent in other families, it is likely that the greater spread of blood sugar values is an inherited character, though there is no indication of the genetic mechanism involved. This finding is evidence of impairment of normal homeostasis in (Seltzer, Fajans, and Conn, I956) . To illustrate this tendency to hypoglycaemia, the glucose tolerance tests of three sisters of a middle-aged diabetic woman in the present series are presented (Table VIII) . In recent years attention has again been attracted to the association between obesity and diabetes (Joslin, Root, White, and Marble, 1959; Lancet, i965), and the findings in the present investigations have demonstrated differences due to body weight, sex, and family history in four groups tested (caserelatives and control subjects of both sexes). The raised blood sugar levels in female case-relatives and the positive correlation between body weight and blood sugar in all groups except male control subjects are evidence that obesity leads to increased blood sugar concentrations in case-relatives of both sexes and in women, whether or not there is a family history of diabetes, but not in men without a family history. The findings in women might account for the high incidence of diabetes in obese middleaged women. Medley (I965) has also reported an association between obesity and impaired glucose tolerance, particularly in subjects with a positive family history. In his investigation obesity without a positive family history showed a much smaller effect. However, Medley did not analyse the results for each sex separately. Furthermore, it is also of interest that the findings in the present investigation offer no support to the hypothesis that a diabetic gene exists, which is responsible for the tendency to gain weight in this disease in female patients. Nilsson (I962) reported that at the ages of i8 years and about 50 years, the relatives of diabetics tended to be taller and heavier than controls; the differences, however, were not significant. 
